Upper airway obstruction after carotid endarterectomy is a rare but potentially fatal complication of carotid endarterectomy. Upper airway obstruction is also a well recognized complication after neck surgery involving the thyroid gland and cervical spine. The airway obstruction usually develops slowly over a few hours and the onset is unpredictable. We report a patient who developed upper airway obstruction 16 hours following carotid endarterectomy. She required re-intubation in the intensive care unit (ICU). Fibreoptic assessment demonstrated severe supraglottic and glottic oedema. Tracheostomy was performed on day 2 postoperatively. Serial fibreoptic assessment of the upper airway showed gradual resolution of glottic edema and decanulation was successful on day 43.
Airway obstruction has been reported as a complication of carotid endarterectomy. The aetiology includes direct tracheal compression by wound haematoma, oedema secondary to direct mucosal trauma and lymphatic and venous congestion from haematoma formation 1 . The risk of airway obstruction is increased in patients with previous cervical irradiation. The underlying mechanisms include endotracheal tube trauma to fixed irradiated vocal cords and laryngeal oedema caused by surgical dissection in a previously irradiated field 2 . Antiplatelet drugs and postoperative hypertension also predispose to the development of wound haematoma causing subsequent airway compromise 3 . The incidence of airway obstruction as a result of postoperative wound haematoma is 1.4-3% 4 .
CASE HISTORY
A 67-year-old woman was admitted for left carotid endarterectomy having suffered a cerebrovascular accident twelve months previously and multiple transient ischaemic attacks in the preceding months. Her past medical history included hypertension and ischaemic heart disease treated with nifedipine, diltiazem, aspirin and trinitroglycerin. She also had peripheral vascular disease and had previously undergone aorto-bifemoral bypass. In addition, she had undergone total thyroidectomy followed by external irradiation previously.
On examination, her body weight was 64 kg with an arterial blood pressure of 150/80 mmHg and a heart rate of 73 beats/min. A thyroidectomy scar was noted. Airway assessment demonstrated Mallampati grade 1, interincisor gap 4 cm, thyromental distance >6 cm, and cervical extension was normal. Neurological examination was unremarkable and she had no residual neurological deficit. Carotid arteriogram preoperatively showed 70% stenosis of her left internal carotid artery (ICA) and 60% stenosis of her left common carotid artery.
Before induction of anaesthesia, invasive arterial pressure, electroencephalogram (EEG) and ECG monitoring, together with pulse oximetry were established. Two-channel EEG was used for monitoring cerebral ischaemia. She was preoxygenated and induced with fentanyl 175 µg, etomidate 12 mg and suxamethonium 100 mg intravenously. Direct laryngoscopy showed a grade 1 view. Tracheal intubation was easy with a Portex size 7.5 mm cuffed endotracheal tube (ETT); no resistance was encountered on passing the ETT into the trachea. Anaesthesia was maintained with 0.5 to 1% isoflurane and nitrous oxide in oxygen, atracurium infusion and normocapnia was maintained.
The patient was given heparin 4000U intravenously prior to clamping of her left carotid artery. Ischaemic changes of the EEG were noted upon clamping. Javid shunt insertion was attempted but failed. The clamp-ing period was 25 minutes. Cerebral protection with intravenous thiopentone boluses (total dose of 1000 mg) was given. Thirty minutes after completion of surgery, she was reversed with neostigmine 2.5 mg and atropine 1.2 mg. The patient was extubated uneventfully. In the recovery room she was awake, obeyed commands and ventilation was adequate. She was then discharged to the intensive care unit. She was given 40% oxygen by facemask and pulse oximetry was continuously monitored. Pulse oximetry was above 97% with supplemental oxygen. She was awake and did not complain of hoarseness or alteration in coughing. She became drowsy at around 16 hours postoperatively and her pulse oximetry dropped to 93%. There was no ECG evidence of myocardial ischaemia and blood pressure was normal. Mild tachypnoea was noted but there was no stridor. No neck swelling was observed. Oxygen saturation remained low despite assisted ventilation with 100% O 2 . In view of the possibility of acute stroke and desaturation, the patient was intubated with etomidate 12 mg and suxamethonium 100 mg after testing ventilation was possible. Intubation was straightforward with an 8.0 mm tracheal tube. Fibreoptic bronchoscopic assessment after intubation demonstrated moderate supraglottic and glottic oedema, and both vocal cords were mobile. Tracheostomy was performed on day 2 postoperatively under general anaesthesia and a size 8.0mm Portex tracheostomy tube was inserted. Bronchoscopic assessment afterwards showed severe supraglottic and glottic swelling (Figure 1) . A closer look at the laryngeal inlet showed severe glottic oedema ( Figure 2) . Subsequently, the patient was given oral prednisolone 10 mg twice daily with a view to decrease the airway edema. The tracheostomy was successfully decannulated on day 43 postoperatively.
DISCUSSION
Airway obstruction is a potentially fatal complication of carotid endarterectomy. A prospective study demonstrated that all patients had significant soft tissue swelling of the neck after carotid endarterectomy as assessed by computed tomographic (CT) scan 5 . The soft tissue swelling was more pronounced in patients who required tracheal intubation 5 . Threedimensional reconstruction showed significant reduction in airway volume in all patients after carotid endarterectomy 5 . The aetiology of airway oedema after carotid endarterectomy may be secondary to soft tissue oedema due to surgical trauma, presence of neck haematoma and interference of venous and lymphatic drainage 6, 7, 9 . Previous thyroidectomy followed by irradiation predisposed our patient to postoperative airway oedema as lymphatic and venous drainage had been jeopardized 8 .
In retrospect, fibreoptic assessment of the airway before tracheal extubation might have shown laryngeal oedema immediately after surgery and alerted us to defer extubation. We suggest that lymphatic and venous congestion led to delayed onset of laryngeal oedema, and gradual deterioration of conscious state secondary to CO 2 retention was the most likely sequence of events. After extensive neck surgery, patients who have increased risk of postoperative airway compromise should be managed in a highdependency unit with appropriate monitoring. Early tracheostomy was performed in our patient in view of progressing laryngeal oedema.
CONCLUSION
Patients who have had previous neck surgery and cervical irradiation are at higher risk of developing airway oedema following carotid endarterectomy. A high index of suspicion is warranted when handling such patients. Close monitoring of the respiratory and neurological parameters postoperatively is essential.
